ABSTRACT -Context -Few studies have evaluated the results of different types of bariatric surgery using the Medical Outcome Study 36 -Health Survey Short-Form (SF-36) quality of life questionnaire, the Bariatric and Reporting Outcome System (BAROS) and the reviewed Moorehead-Ardelt Quality of Life II Questionnaire (M-A QoLQ II) that is part of BAROS. The Roux-en-Y gastric bypass (RYGB) is the most common morbid obesity surgery worldwide. However, there is evidence indicating that a biliopancreatic diversion with duodenal switch (DS) is more effective than RYGB in weight loss terms. Objectives -To evaluate the impact of different types of bariatric surgery on quality of life, comorbidities and weight loss. Methods -Two groups of patients who underwent bariatric surgery conventional Banded Roux-en-Y gastric bypass (BRYGB) or DS were evaluated through monitoring at 12 to 36 months after surgery, as well as a control group of obese patients who had not undergone surgery. The tools used for this were SF-36, BAROS and M-A QoLQ II. The DS group consisted of 17 patients and the BRYGB group consisted of 20. The control group comprised 20 independent, morbidly obese individuals. Results -The mean age of the patients in the groups was 45.18 in the DS group, 49.75 in the BRYGB group and 44.25 in the control group, with no significant difference. There was no difference in the ratio of men to women in the groups. The patients that had surgery showed a significant improvement in all domains of quality of life vs the control group. Comparing the two groups that underwent surgery, the DS group achieved better quality of life results in terms of "general state of health" and "pain", according to responses to the SF-36 tool, and in terms of "sexual interest", according to responses to the M-A QoLQ II tool. There was no significant difference among the three groups regarding the ratio of occurrence of comorbidities. In the groups that had surgery, the resolution of comorbidities was similar. The final classification according to the BAROS Protocol was excellent for the DS group and very good for the BRYGB group, with a statistical difference in favor of the DS group (P = 0.044*). There was no difference in the percentages of excess weight loss between the DS group (82.1%) and the BRYGB group (89.4%) (P = 0.376). Conclusions -A comparison of the performance of the groups, which were monitored from 12 to 36 months after surgery, showed that the two types of surgery are effective to improve quality of life, comorbidities and weight loss. The DS surgery produced better results in the quality of life evaluations regarding 2 of 8 domains according to the SF-36, and "sexual interest" according to the M-A QoLQ II. In the groups that had surgery, the patients showed high rates of comorbidity resolution. Weight loss was similar for the two surgical groups. HEADINGS -Morbid obesity. Bariatric surgery. Quality of life.
INTRODUCTION
Bariatric surgery is considered the most effective treatment for morbid obesity. Banded Roux-en-Y gastric bypass (BRYGB) and duodenal switch (DS) are among the techniques that lead to a significant weight loss that is maintained over time, and to an improvement of quality of life and of the associated comorbidities (2) . There is evidence indicating that the DS procedure is more effective than the RYGB one in weight loss terms, especially for heavier patients (11, 14, 15, 21, 25) .
The conference held in 1991 by the North American Health Institute recommended developing validated tools to monitor the expectations of patients regarding psychosocial changes and their experiences during the periods of weight loss and maintenance after surgery and to compare the different surgical procedures (16) . SF-36 (27, 28) is an internationally renowned, multidimensional tool, validated in Brazil in 1999 (3) that evaluates the domains: functional capacity, physical aspects, pain, general state of health, vitality, social aspects, emotional aspects and mental health. It was developed for conducting generic evaluations of quality of life and it enables incorporating the opinion of patients when making health related decisions in various clinical situations and, in particular, in relation to bariatric surgery.
Bariatric and Reporting Outcome System (BAROS) was created specifically to evaluate patients that had undergone bariatric surgery (18) . It evaluates the domains of quality of life, weight loss and comorbidity change. The M-A QoLQ II questionnaire, wich is part of BAROS, evaluates the domains: self-esteem, physical activities, social contacts, work ability, sexual interest and relationship with food (19) . Few studies have been conducted in Brazil using SF-36 and BAROS to compare different surgical interventions (15) . The use of M-A QoLQ II, which was revised in 2009 (19) , is seldom mentioned in the literature.
In addition, most of the studies conducted only covered short-term results, up to 12 months after surgery. The evaluation of the effectiveness of bariatric surgery 12 to 36 months after the event is less frequent (17) .
OBJECTIVES
The objective of this study was to evaluate the impact of the DS and of the BRYGB types of surgery on patient quality of life, weight loss, and comorbidities associated with morbid obesity, at 1 to 3 years after surgery.
METHOD
This study was conducted at the Bariatric Surgery Unit of the Surgical Gastroenterology Service of the Hospital do Servidor Público Estadual (HSPE-SP). The research protocol was approved by the HSPE-SP Ethics Committee (CEP/ IAMSPE 0135/9 registration).
The study evaluated 57 patients, belonging to three different groups. The DS group comprised 17 patients who had undergone duodenal switch surgery. The BRYGB group comprised 20 patients who had undergone Banded Rouxen-Y gastric bypass. The control group (C group) comprised 20 independent candidates for bariatric surgery.
The groups included patients of both sexes, aged 18 to 65, with BMI of 35 kg/m 2 with comorbidities, or 40 kg/m 2 without comorbidities, from 1 to 3 years after surgery. They had undergone conventional BRYGB surgery or DS, both types having been conducted via laparotomy. Among the patients submitted to BRYGB by the same surgical group, what was used was the standardized technique of producing a 30 mL gastric pouch, a 100 cm alimentary limb and a 50 cm biliopancreatic limb. The DS surgery produced a gastric pouch of 150 to 200 mL approximately, a 170 cm alimentary limb and an 80 cm common chanel (7) . The study conducted was retrospective, longitudinal and non-randomized. It covered all the patients that had surgery between February 2008 and August 2009 and that agreed to take part in the survey. Group C consisted of patients referred by the endocrinology team to the Bariatric Surgery Unit of the Hospital. The evaluations were conducted in 2010.
The protocols used in this study were SF-36 (27, 28) and BAROS (13, 19) , which includes the updated M-A QoLQ II questionnaire. The data was collected by means of assisted self-administered quality of life questionnaires, the study having been explained to the respondents first.
In accordance with the guidelines of resolution n.196/96 of the National Council of Health, the Statement of Free and Informed Consent was presented to the respondents, who were required to sign them before filling out the questionnaires.
SF-36 is a quality of life questionnaire that evaluates 36 items that belong to 8 domains: functional capacity, physical aspects, pain, general state of health, vitality, social aspects, emotional aspects and mental health. It uses a scoring system (raw scale) that results in a score of between 0 and 100, which is calculated for each of the evaluated areas. Scores lower than 50 indicate that the respondent's state of health is lower than the mean. The higher the average, the better the quality of life in relation to a given domain (27, 28) . As for BAROS, it evaluates the domains of quality of life, weight loss and comorbidity change. The M-A QoLQ II questionnaire, which is part of BAROS, evaluates quality of life before and after bariatric surgery regarding six domains: self-esteem, physical activities, social contacts, work ability, sexual interest and relationship with food. Each area can get as many as 3 points using a 10-point Likert scale. Complications and repeated surgeries reduce the number of points. The final number of points classifies the result as insufficient (≤1), moderate (greater than 1 and up to 3 points), good (greater than 3 and up to 5 points), very good (greater than 5 and up to 7 points) or excellent (greater than 7 and up to 9 points). Weight loss is analyzed by calculating the percentage of excess weight loss or the percentage of excess BMI lost. Comorbidity changes, whether major or minor, were analyzed taking into account resolution (control without drugs) or improvement (control with lower dosages of medication), and were obtained using BAROS (19) . For the statistical analysis, the following calculations were performed: arithmetic mean, standard deviation, confidence interval (95%), minimum and maximum value of the data, calculation of percentages, 2x2 and kxr contingency tables, Kolmogorov-Smirnov normality test, calculation of chi-squared, Fisher's exact two-tailed test, Kruskal-Wallis non-parametric "Anova" test, Mann-Whitney non-parametric rank sum test, simple vertical bar graphs, and a normal distribution curve graph. The significance level used was 5% (α = 0.05).
RESULTS

Age and sex
The study covered 57 patients, classified into three different groups: the DS group with 17 patients that had been submitted to duodenal switch surgery, the BRYGB group with 20 patients that had been submitted to Banded Roux-en-Y gastric bypass surgery, and the C group comprised of 20 bariatric surgery candidates.
The mean age of the patients in the groups was 45.18 in the DS group, 49.75 in the BRYGB group and 44.25 in the C group.
The arithmetic mean and the respective standard deviation of the age of the 57 patients was 46.46 ± 9.72 years, with a confidence interval for 95.0%, between 43.88 and 49.03 years, and a minimum of 24 and maximum of 67.
The Kruskall-Wallis non-parametric test applied to the ages of the three groups yielded no statistically significant difference (H = 3.95 and P = 0.1390).
In the present study, 82.5% of the patients were women and 17.5% were men. The respective ratios of women in the groups were 21.1% in the DS group, 29.8% in the BRYGB group, and 31.6% in the C group.
The chi-squared test was applied to the several sex ratios, but yielded no statistically significant difference (X² = 2.53 and P = 0.2820).
As for age and sex, the 57 patients in the 3 groups were considered comparable amongst themselves, as the figures for them were fairly homogeneous.
Quality of life SF -36
The analysis of the mean scores for the eight domains of the SF-36 questionnaire showed that the control group had the worst results in all the evaluated domains in relation to the groups that had surgery ( Table 1 ). The analysis of the joint variation of the means indicated a significant difference between the groups (P = 0.00001*) in all the domains (Table 1). In the comparison between the two surgical groups, the DS group produced significantly better quality of life results than the BRYGB group regarding general state of health and pain ( Table 2 ).
BAROS
The analysis of the scores produced by the M-A QoL II tool showed that the control group had a worse quality of life than the surgical groups on all counts ( Table 3 ). The analysis of the joint variation of the means showed a significant difference (P = 0.00001*) among the three groups (Table 3 ). In the post-hoc multiple comparison of the three pairs of groups, the DS group showed a significant difference vs the BRYGB group regarding "sexual interest", whereas there was a significant difference in all the responses for the DS x C and BRYGB x C groups (Table 4) .
Weight loss
The average preoperative weight of the patients that underwent DS and BRYGB was 138.80 Kg and 121.65 Kg respectively. By the end of the evaluation, it was 80.12 kg and 73.40 kg respectively.
The average percentages of excess weight loss in the DS and BRYGB groups were 82.1% and 89.4% respectively. The non-parametric Mann-Whitney test indicated there was no significant difference between these two groups regarding weight loss (z = 0.88 and P = 0.376801). Table 5 shows the preoperative incidence of comorbidities among the patients in the DS and BRYGB groups, and in the C group. A comparison of the ratio of occurrences indicated that the groups were similar. Table 6 presents the number of occurrences and the number and respective percentages of resolution of comorbidities in the DS and BRYGB groups. As for the resolution of comorbidities, considered according to the criteria set out in the BAROS protocol, there was no significant difference between the groups.
Comorbidity changes
Adverse effects
Concerning operatory and immediate postoperative complications, in the DS group a spleen injury occurred, requiring a splenectomy. There was also one digestive hemorrhage that called for a blood transfusion. There were no intraoperative complications in the BRYGB group. In the BRYGB group pulmonary atelectasis occurred in two patients and in the DS group, in one. One patient in the BRYGB group developed thrombosis of the lower members.
The clinical postoperative complications among BRYGB patients were nausea (n = 4), vomiting (n = 14), gastric obstruction due to a foreign body (n = 1), intestinal constipation (n = 1), hair loss (n = 14), anemia (n = 2), and gastroesophageal reflux (n = 1). In the DS group, the following postoperative complications were observed: vomiting (n = 1), urinary infection (n = 1), nausea (n = 1), malodorous flatulence (n = 7), diarrhea (n = 02), hair loss (n = 11), anemia (n = 03), abdominal pain (n = 1) and gastroesophageal reflux (n = 2).
Six BRYGB group patients had to be re-hospitalized for the following reasons: correction of an incisional hernia, granuloma of the surgical incision, physical ill-being due to overeating, anal thrombosis, and gastric obstruction due to a foreign body. In the DS group, two patients had to be re-hospitalized, one for granuloma of the surgical incision, and the other for an anal fissure. 
BAROS protocol results
The final score of the BAROS protocol for the DS and BRYGB groups was, respectively, 7.39 ± 1.38 and 6.57 ± 1.03, which put the surgical outcome of the DS group in the "excellent" category and that of the BRYGB group in the "very good" category. After applying the Mann-Whitney non-parametric test, a significant difference was observed between DS and BRYGB (z = 2.01 and P = 0.044282*), in favor of the DS group.
DISCUSSION
The desire to lose and to maintain weight loss and patients' high motivation to undergo bariatric surgery are tied to their pursuit of a way to overcome a physical and mental condition that perpetuates suffering and that seriously impairs quality of life, as the large number of quality of life studies have already conducted indicate (6, 26) . In this study, the two types of surgical interventions employed led to a significant improvement in the quality of life of the patients who underwent the procedure, according to the SF-36 protocol, on all of the domains that were evaluated. Comparing the two different types of surgery, the DS group patients showed better results for the general state of health and pain scales, which tends to indicate, respectively, an improvement in patient perception of his/her own health and expectations about the future, as well as an improvement in current pain and its intensity.
The improvement of pain among the patients who had surgery reduces the risk of work limitations and can lead to improved living circumstances (20) . A random study compared RYGB (31 patients) and DS (29 patients) using the SF-36 questionnaire. In relation to the preoperative evaluation, the RYGB group showed a significant improvement in seven out of the eight domains of the questionnaire, whereas the DS group achieved an improvement in five out of the eight at two years (25) . Unlike the findings in the present study, pain was the only item that showed a significant difference in favor of the BRYGB group.
A recent transversal sample study that compared the DS technique (13 patients) with the RYGB technique (19 patients) at 31 and 34 months post surgery, respectively, showed no significant difference in the eight domains of the SF-36 questionnaire (11) . In the present study, a comparison among the three groups showed a significant improvement in the quality of life areas covered by the M-A QoLQ II of the patients who had surgery in relation to the control group. Comparing the surgical groups, the DS patients showed better results for the sexual interest item. The significant improvement of the sexual interest of the patients -mainly women -submitted to the DS technique appears to be in line with the significant results concerning patient perception of improved health and pain.
An evaluation that used a specific tool and a semi-structured interview of 43 male, morbidly obese patients before and 6 months after having been submitted to Fobi-Capella gastroplasty showed a significant improvement of their sex function and of their sex life quality (1) . Little is known about the effect of bariatric surgery upon the sex function and sexual satisfaction, although authors have shown that there is a link between the degree of obesity, stigmatization as a potential sexual partner, dysfunction and a worse sex life (26) . In the present study, the evaluation of the percentage of excess weight loss indicated no significant difference in the surgical groups. Deveney et al. (4) realized a comparative study of the same techniques, which evaluated weight loss of all the patients submitted to surgery at the institution, at 12 to 36 months after the event, also showed a similar percentage of excess weight loss for the two groups. However, meta-analysis and other comparative studies conducted during similar periods showed greater weight loss, BMI and percentage of excess weight loss with the DS technique (2, 14, 21) . It is hoped that the percentage of excess weight loss with bariatric surgery be ≥ to 50.0% (9, 19) . The present study evaluated patients during a period of stabilization of weight loss and the results found with the two surgical techniques exceeded the parameters of surgical success, showing that the surgeries had been effective for weight reduction during the period in question.
In the present study, the incidence of preoperative comorbidities was similar in the three groups studied.
The postoperative results showed high rates of comorbidity resolution; there was no significant difference among the surgical groups.
A prospective study that compared the DS and RYGB techniques by evaluating 350 super-obese patients 36 months after surgery found that the resolution of the diabetes, hypertension and dyslipidemia comorbidities was greater in the group that had been submitted to DS. Among the patients whose comorbidities were resolved and those in whom they persisted, there was no significant difference in weight loss (22) . In the present study, the results showed a substantial improvement in the mental health of the patients after surgery. Other studies have shown a consistent improvement of depression, anxiety, eating dysfunctions and dissatisfaction with body image (8, 10, 23, 24, 26) . DS is a mixed technique that is considered more complex than RYGB and that fosters a greater weight loss, and one that is maintained over time and that treats diabetes more effectively. However, because it is a predominantly disabsortive technique, it can result in a higher ratio of malodorous flatulence, chronic diarrhea, and nutritional and metabolic sequelae than RYGB (12) . The most frequent complications of BRYGB are displacement causing obstructive symptoms, ring erosion causing epigastric pain and nausea, band slippage and migration, regurgitation, vomiting and meat intolerance (5) . The present study qualitatively evaluated the surgical and clinical complications of patients after surgery, using as its reference the formal system of classification of the BAROS protocol (18) . Intraoperative complications were more important in the DS group, one splenectomy having become necessary. Among the clinical postoperative manifestations, changes related to food intake, such as nausea, vomiting and hair loss, were predominant in the BRYGB group, whereas intestinal alterations (diarrhea, and malodorous flatulence, in addition to hair loss) were predominant in the DS group. So, both techniques presented undesirable related side effects.
In contrast, in the Sovik et al. study (25) , which compared results of improvement of cardiovascular risk factors, among others, of the DS and gastric bypass techniques, adverse effects were greater in the DS group (62% vs 32%). Three cases of calorie and protein malnutrition were reported, along with two cases of night blindness and one case of severe anemia due to iron deficiency.
In this study, the mean final score of the BAROS protocol classified the result of the DS group as excellent and of the BRYGB group as very good. In contrast, a comparison of five surgical techniques using BAROS to evaluate 102 patients 12 months after surgery classified the surgical result of two operations, Fobi-Capella (23 patients) and DS (20 patients) as very good (15) . The present study has limitations, because it evaluated the preoperative conditions of a control group that was independent from the surgical groups, in addition to not having been a randomized study. Nevertheless, this set of data yielded consistent results about the benefits of bariatric surgery for morbidly obese patients who seek a better quality of life, given the differences in the results of the surgical interventions studied. Não foi observada diferença entre as proporções de sexo nos grupos. O grupo de pacientes operados apresentou melhora significante em todos os domínios de qualidade de vida, em relação ao grupo controle. Na comparação entre os grupos cirúrgicos, o grupo DS apresentou resultados de qualidade de vida melhores nos domínios "estado geral da saúde" e "dor" do SF-36 e na questão "interesse sexual" do M-A QoLQ II. Não houve diferença significante entre os três grupos nas proporções de ocorrências de comorbidades. Nos grupos de pacientes operados a resolução das comorbidades foi semelhante. A classificação final do Protocolo BAROS no grupo DS foi excelente e no grupo BRYGB foi muito bom, com diferença estatística a favor do grupo DS (P = 0,044*). Não houve diferença nos porcentuais de perda de excesso de peso entre os grupos DS (82,1%) e BRYGB (89,4%) (P = 0,376). Conclusões -A comparação dos grupos no seguimento entre 12 e 36 meses demonstrou que as duas operações são eficazes para a melhora da qualidade de vida, das comorbidades e da perda de peso. A operação DS apresentou melhores resultados nas avaliações de qualidade de vida em 2 dos 8 domínios do SF-36, e "interesse sexual" do M-A QoLQ II. Nos grupos operados, os pacientes apresentaram altas taxas de resolução de comorbidades. A perda de peso foi semelhante em ambos os grupos cirúrgicos. DESCRITORES -Obesidade mórbida. Cirurgia bariátrica. Qualidade de vida.
CONCLUSIONS
Biliopancreatic diversion with duodenal switch surgery, when compared with Banded Roux-en-Y gastric bypass, produced better and statistically significant quality of life results in connection with the general state of health and pain domains of the SF-36 questionnaire. It also produced better sexual interest results when the M-A QoLQ II tool was used.
The weight loss analysis showed no significant difference between the two surgical groups.
The surgical interventions, in relation to the control group, showed significant ratios of resolution of comorbidities in postoperative monitoring at 12 months and 36 months.
